BACKGROUND OF THE INVENTION 

1 . Field of the invention 

b, Mtc#U<«> iJHitAy 

2. Discussion Of Background 

b * a w <h b , mfmmbm&mm b at 6 offiMi&ft* £ ft ^ 

TV^o ftfcftifi© GMR Head fM^S 150-200 (GB/P)*jB^L*»V^»*. 
GMR g|tt*«[©«|*lft*^*fc^»«|jftT»*. GMR * * -XA 

ttlK^ljl^D, *#=;*Ate±oTGMRJK©Ji^J&«£fc>*. MM 
ZmmtTZ GMRitbTH 7.H>A*;^M SV Bl^ffcT*) 

So **fc3*PK::feHT, iS»ffiS&SJ6*fe«6^tt, »h7y^ilft*» 

sfia«i«msg«»«. (OTHiBs^i^-rs) ^ffl-rso^#iiT*s 0 

^^7^^, Desk Top /tV3X U— A- 
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mmi&Wmt, A* y 2 # * y -ffr £ X<D 3 - i7 g(Yoke Length) < 

<Dmmt<D®.fr€;t} J &\Z&K) , fc<i:A^ NLTS Over Write #14(^T, O/ 
WW&t$FtZ>)U£&. KflftffKS 0 OMHz-1 0 0 OMHz)£T\ i^l^JW 

^^^^-JKDit-T^T'P h;P— >?3 XThermal Protrusion of Pole)#*fg£ 
;WWTf /ciAH 1. 5 MmJEU:<Z)iS£T, 0. 3wm~0. 5m 

*m.< -fzmv^mz. p-r ;i^->f&£'>& <tz>z\ t.x&z>. 

^r^Z\t^mtbXmV<. ^Zn^Jl^^y^Z^Xm^fz^ SeedSSr 
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tcflkfeifiii3>r;i/©*/h3>r;Hld*, 3-^gYL£&jrr<Sck-5t;:x-tf 

3-^syl &m< l^i^st, n^ou*- n-oimw 

L^U H©»Stt|jt&£ofc«^ Write ^t'^yi^fiii: GMR-fe> 
fcrnS. t^GMRMh (Reader^) tm^XO—h (Writer gg) &Wi\L2 

frftffij&*JS3i?<*nT^5. fclfctf, U.S.P.6,043,959 BJ3iiffl#te, £§2(D3-^gB 

±mvrcftft&ffi\z7x2nT\,*z&5ft¥mj&w<D#—)mmiz. 
y^yjiz&'DTmfeznrz'bo-v&t). tmwm&mtbzrc&iziz. zziz, 

SUMMARY OF THE INVENTION 
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Tm%&&m?\Z* TUB-Zii. TfiB#-;U£, ±B3-?£. ±Btf-)V£* 

«aaB±«3-^tt, MtzTBB-zizMLT. mm&mxxmwzn* mm 

ibt^-ji^^u m±m^m$^±B3-^<D-mizmmvx^^>o 
muTB^^M*. muTBB-#<Dmu-~m&mmizvr£mftTm#--)i<D 

mm\z&^x, TB3-?<D-ffi±\zmmztix£>K>. ±gB3-^«, tsss- 
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-m\zm&\sT^z>frz. T^a-^, Taw*-Jk **y7m. ±m#-)^ 
)vms±Mu-( )v^->^L<D^m^ ji?—>%ttuz> 0 z\<d 

^3-*<h<DrpiJ©Fia^^ 

nt£\z&^xfe&&T$-)v&i£<D*m\zim-?z>fr*>. wovv&mmfc&tvit 

©±fiiJ^'&K-r -5 ±a8#— ;KZ)ift $ £ £ >X $ it -5 d t tfx*£Z> . d <DfcJ6, 

<Dmmm*i%-i\:L.fflm<DyFt%ffi\zmm-rz>'\y Yt^^T<Dm^mm\^. 
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m 1 (DWOVVlXSW, 2 (DU-C )l<Dffl\Zft&TZ>mmmt, Chemical 
vapor deposition (&Cf. CVDittS) £31/8 LT, 0. 1 /imgSOll 

m i (D n ivikxm, 2 <d n -r M$m— jjfa<D®m&*k c % 5 \zmwtz » 

f«£, m2(Dn^ )i,<Dftffi£&mmLrcw.mmmmm&£z>z\Liz&Q. m- 
j]fa(Dmi&&±ct£it:z>z\Ltf-vgz>o &z>wz. mi<Du-ovms i m2<Du^ 
)v*m\\\z&m,\^T. m-jjfa<DmMZ£.£z>&oizi,T>b^\ :oi^n 

ttisT. m-j5fa<Dtim&*kcz£oizmwztEti2>o zwmmommmm.'w h 
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m*^$sz.ttfT*&Z> 0 z\<Dm&, W, l (DT^-;m«> jiijgBTS&3-^{;:£ 

wit. M&y&^ )vtmcmi*&w£t£%&o\z^mtisnz>. «i©t»#- 

bTV^7t hl/>?Xh7^\ 7* h'J V^^T/o-feXlC&^T 
;* - x £ § Iff 3 <D £ ffi ±-T Z> Z £ iflV # £ , 

mmm&tt5-Tz>z\£tfi?%z><D~i?. r^u^ )\,<D±.miztt-?z>%mmmj)m*¥- 
itznzo r&n^ )is<D±izm\zm<DMi&fflft*Mi&-tz>mz. ^vtz 

m&v, m4<DTffi#-)mimtzm3<DTffi7$-)mizm&vTm±m*mf& 
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srrs. 

m ©^*#fflS7}SSM ©^»#JB£^tf. 
ffilBfg 1 ©&8BIMMIItt» iftfEf&l©:n^;l^©lWe&0> *-©^®J^ 
IBIS 1 ©3>f ;k B&fBfg 2 ©n^&tfitufBSg 2 ©TBB#-;W&£|p|-©i§i$T 

MfB|g2©^##:g|te, ^m©m*4W£roi;*m7ttj£3tt. MiE 

muhusb^ 3 (D&ffcmfcmizm&i^ mtzm 5 (D^^^^stiiBm4 

fSSgl©Ay^^:/Jglte, HUfBmi©T^-;i/Mi:lRl-<Z)^T^i9, hu 

mTU3-?<Dmiz-m\zmmvTmj&~£ti. t<D^m^ mwmi<Dn-ov, 
mum 2 <dui )VBa$mwm 2 ©T^-jn^ti^-cDi^^T^sib^nT^^o 
buibb 2 <D/^y v -/mi*, mib^ 3 (DT^-jmtm cunxmi&z 
n, flfriB^i^/^y^^-v^y^c^UT^^n, ^©^w*> MtBig3© 

MfBS§3©A*y^^;/:/M^ MfBfg2©A*y^^y:/jg|Kl^irr<5 0 M 
83S&4 OA*7 y ^«BtJlB^ 3(DA«^^t^ ^JglKPgnr&o WIBm 5 
©Ay yfllteHUfBfl4 ©A*7 y yMKranrS., tifBm 6 ©A'7 

*=*^ v -Jmizmmm 5 ©a^ y v*mzmm~?z>o 
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ra-oiS5$T¥afbsnTus. mum 1 ©±»#-;wt, nfB^40^i# 

ffltR & 4 ©/ 1 y ^ ^ ^ y yjBttt^ffi a*s tr > k iwi— © i« 2 t* t $nx^5. 

MlSm 2 ©±B&#-;HSt, fiftgBfg 5 ©^^#:MR^ 5 CD A* y ^ * * y 

z ^ mmmftm 3 <D±^-jmRzsmmm 6 ©a* y&*+y zfmzmm? 
it z\nz<D#-)mc>*z:ft^n\zmistcMmm, ^ot^ 

tf, T3B#-JU£, fiaft«m?ga[OKliiaH4«W CoFeN(2. 4-E)£fflV>T*ric 

/&T#£o _tg&#-;i/P2£, HiBs CoFex, FeNx TflfofcU £CD±3&# 
-Jl/P 2t£*fU CoNiFe CD* ^+Itfc(i7J^tiii^ , 7Xi' IC, Reactive 
Ion Etching (OTRIE tMTZ) *^JK©j^4»*T?lfiU, flMfcJBttS: Ion 
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Beam Etching (£TF> IBE £.ffitZ>) Tff tHO Z. <b/^oJ6&T& 0 , h^y^ffi 

5 0GB/in 2 -2 0 OGB/in 2 ICi&^^nS 0 . 1 /imOT© h 5 y ^IgSiEtiglC 

1-0. 2 MmKT©h5y^*l3&«jEfllfc3> hD-J^t§c 

±SBtS-;U*, HiBs «T^W^<M-r^^^^nrtg^ci6, a 

^ Mask C £ £<fc 0 , flfcfcJ; 0 fclfcH h 9 y ^« t^:*«fc "5 KJBfifcT 

<fcfc<, 1 5 OGB/in 2 - 2 0 0GB/in 2 (D±gP#-;U^IE5i^MT^'5o 

BRIEF DESCRIPTION OF DRAWINGS 

0 1 H ^fS^K^itfliam^;/ b*£> ABSffl^SlfcH ; 
0211 EI 1 td^bfe^ma^y K(B»r®0 ; 

LT^T$r®0 ; 

Hsu 03, m4izmvrcnm&&uft\z&tfzw%&&m?<D3'()i>mm 

0711 06K^bfc«a^t«#£ABS#J^£jlJc0 ; 
08H 03 75M0 5(C^bfc«^maB^t?^am'\y K^MityP-fe 
7.2r^cT0 ; 

09H 0 8tC^L-fcyDirX(D^(D7 p P'fe7.$:^T0 ; 
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01 Ofl 0 9(::^Lfcyp-t:7,<D|£<£>:/P-fcX£^-t0 ; 

01 lft mi 0 (c^b/t:/ Piz Piz 7. £^T0 ; 

012(1 01 1 {z^Vfz7n~k7><DWi<D-7n1z7,&7r:Tm ; 

01 3H 01 2 H^LfcT'Dt^O^^DtX^t® ; 

014(1, 01 3^Lfc:/D-feX<D*£(D:/D-fcX£^-r0 ; 

015(1 0 1 4(C^L^:7 p P-feX©^©yD-tX$r^T0 ; 

016(1 01 5t3^Lfc:/D-feX<7)&©:/Piz;*£^-f0 ; 

01 7(1 01 6\ZmVrz-7n±.X<D'&(D7n-tZ>$:^?m ; 

01 8(1 01 TtC^L^yp-feXCD^W^P-feX^r^f 0 ; 
019(1, 01 8C^Uc^otX©t©^PtX^ti ; 

02 0(1, 01 9 C^L/fc-/DtX©^7'otX^t0 ; 
02 1(1, 0 2 OizmVfc^u±^(D^:(D^n±X^tm ; 
02 2(1, 02 1 (C^b>tyPiz:X(D^0ypiiX^r^-r0 ; 
02 3(1, 02 2(C^b^7 P P-feX(D^7 p P-feX$r^T0 ; 
02 4(1, 0 2 3iZ^lsfz'7nlL7,<D'&(D7n±7>&fjk-Tm ', 
02 5(1, 0 2 4iZfKlsf£7u±X<DWi<D'7n±X&7jk-tm ; 
02 6(1, 0 2 5(C^Lfc:/P-teX(D^CD:/P-feX£^T0 ; 
02 7(1 02 6(C^U^yP-fe7>(D^(D7 P Pil7,^^T0 ; 
02 8(1 0 2 7iz^l>fc'7n±iX<DWi<D'7n-tx&m-fm ; 

02 9(1 02 8(C^b/ryp-feX^(DyPii^^^-r0 ; 

03 0(1 02 giC^UfcyP-fe^cD^cDyp-fe^^TS ; 
03 1(1 03 OlI^bfeyPtXCDtcyDtX^tE; 
03 2(1, 0 3 1 lz^Lrc7u±x<DWi<D7a-kx%9f;Tm ; 
03 3(1, 0 3 2(C^L£:/P-fc7>©^CD:/P-fcX£^T0 ; 
0 3 4(1 0 3 3(C^Lfc:/P-fcX(D|£cD:/P-fe7,£^:-r0 ; 

03 5(1 03 4(C^LrcyPiz7,<£iiiT#^nrc#^)i^m^$> ABSflJ 
^£j|,fc0 ; 

03 6(1 0 3 5©3 6 - 3 6 ^(3^o^:8fr®0 ; 

03 7(1, 03 5, 03 6(C^L/fc7 P P-feX^<Dyp-fe7.2r^-r0 ; 
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03 8(1 03 7 \Z^Lf£7u±Z><Dm(D7u±.X$:*k'Tm ; 

03 9(1 03 S^U/typ-kX^coyo-tx^^TS ; 

04 0(1 0 3 9(D4 0-4 omzfe-o fc^ffim ; 

03 9, 04 O{C^LfcyD-feX<Z)^(^yp-feX^^T0 ; 

04 1CD4 2 -4 2^(CjUofc^f®0 ; 

04 3 (1 04 1, 04 2 £^L/!:yn-fcX(ft&(D7 o D-fcX£^-r0 ; 

i4 4H 0 4 3© 4 4-4 4 ofc#r®0 ; 

04 5(1, 04 3, 04 4i^Lfc:/n-feX(D^<D:/n-fcX£7K-r0 ; 

04 6(1 04 5<Z)4 6 -4 6 ig|(;i*&o/iBJr®0 ; 

04 7(1 04 5, 04 6\z*kVtc7n-t7,<D'&<Dy'n±7>&7f;-Fm ; 

04 8(1 04 6, 04 7 \Z^Vfc7a-kX<DWi<D'7n-kX&7r;-?m ; 

i4 9n 06, 07 iz^LrcnmgiWkffi&W'DBmmm.'w Fomm-fu-t 

X^^t0 ; 

05 0(1 04 9 C^UfcyDtX(D^yat^^t0 ; 
05 1(1 05 O(:il^yPt7©^'/DtX^t0 ; 
05 2(1 0 5 1 (I^lfc^PtX0^©-/ut7^t0 ; 
05 3(1 05 2 (C^Lfe^P-t7,^(7)yp-feX^:^f 0 ; 
05 4(1 05 3 (C^Lfcyp-tr7,(D^<Z)yP-fe7>^^T0 ; 
0 5 5 (1 0 5 4 (3^Lfe^P-kX^(7)yP-fe7,$r^-r0 ; 
05 6(1 05 5(C^L^yPir7,<D^(Dyp-feX^^T0 ; 
05 7(1 05 6(C^Lfe-/P-fe7,<D^CD^P-t:7,^^-r0 ; 
05 8(1, 0 5 7 \Z^lsfz7u±X<DWi<DZfU'tX&7jk'rM ; 

05 9(1 0 5 8lz^l<r£7'n±:X<DWi<Dy > n±7>&7f;?M ; 

06 0(1, 05 9\Zmlsfz7u±7.<D'&(D'7nizX&^~?m ; 
0 6 1 (1 0 6 O(c^L^yPirX(D^oyp-feX$^T0 ; 
062(1, 06 1 (C^b^yPiz:7,(D^CD7 p Piz7>^^-r0 ; 
06 3(1 0 6 2(7)6 3 - 6 3«H£iBofcBfi5EI ; 

06 4(1, 06 2, 6 3 (C^U7c:/P-feX(7)^<7)yP-fe7,£^T0 ; 

06 5(1 0 6 4 (D 6 5-6 5jft(C»ofcWfiSBI ; 
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06 6te, 136 4, m6 5iZfjklstz'7u-kX<DWi<D7n-£7s&7jk-?m 

06 7«, 0 6 6<D6 7-6 7i»K:t&ofc»r®0 ; 

i6 8H 0 6 6, 0 6 7 K^Ufc^D-feXO&tf^n-fcX^TEl ; 

06 9H 0680)69-69 «6tC»ofcWf®H ; 

07Ote, 06 8, 0 6 9tC^bfcyDizX<D^CO:/D-fe7,£^-r0 ; 

H7 1lt 07OCD71-71 iHC^o^M ; 

H7 2lt 07 0, 07 1 lZ7r;VtzZfn-tx<D&<D'7n-tX&7jk-Tm : 

07 3te, 07 2i:^tfcyot7©to^ntX^ti ; 
07 4(1 0 7 3^Lfc:/n-feX(D|£cD:/D-feX£^r0 ; 
07 5te, 0 7 4^^bfe^D-feXCD^CDyD'fe7 > <£r^-r0 ; 
07 6ft 07 5©^i$ABSi*^lfci; 

07 7te, 07 6lC^Lfeyp-fe7sO^(D-/P-tX^^-r0 ; 

07 8H 07 7(d^Lfe-7 P D-fe7,(D^(D7 o O-feX$-^-r0 ; 

07 9te, 07 8<DtKS8£ABS«><bja,£:0 ; 

08 08 OtiUfeS^A^ K£ff&lsi&ffi!l (ABSffliJ) *^lfc0 ; 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

i. smart's 

01~04^#ITSi:> HH 7^-C^5<i:, # 

#&^?5f^2£, ^Hm^3t^tfo X5K^5te, WAH Al 2 0 3 -TiC^T 

tzZ>m&l 5©^®(C, AI2O3, Si0 2 %£<Dffimm 1 6 (0 3#I) t7 

^-(D«fc 5 ^^^!K©M«»J <t LT, 0^Tte, ABSfiiJ 
©SHE® 5 OK, &10gkffi5 1. fg 2 CD|£g& 5 2 , fg3©f8:gB5 3, i4©g 
g&5 4, ROC, ^50^5 5$i^.5^l/T*S. S&®5 0te, £cEP F 

1 -e^T^mogfEn^iBjic^-rs^jE^^i^ o , f§ 2 5 2 Rztm 3 © 
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©g&5 3HfglO&IH$5 lfrbtt±tfZXTyZfft<D&m.M&V&mj&-TZ>o 
^2«5 2TO3©^5 3 0^®HABS£&5.!MOlS:g&5 4H 
m&m5 Ofrt>X7-y-?mziL%±&K). l5®gS5 5te£§40g:gB5 4^£ 

f 2M^f 311 ^O^n^ftATJlT, ^laflltliitfS (hi— U>^. 
i-r/) OWc^^m:^,, 

03, EI4£#Hrr<5>K, SfWf2(t Tg&3-^2 1 1 <h, ±gB3- 
^2 2 4^, 7JHtW ( i:^t77 P l24i: 1 W^Plt, ±g&#- 
)lP2t. TO=3-r;i/2 3 1 , 2 3 2<h, ±gPll-r;i/2 3 3, 2 3 4t, 51:, 
/N*^^^^^7 P ai5(2 1 6~2 1 8), (2 2 5-2 2 7)£*WbTV>S. l"TgBj 

TBB3-#2 11H »«K3 4fcJ:-3T^*n, *-©^®fcm«WK:¥fi 
^oT^5. 3&^ig£ 3 4 H #|*Jl AI2O3. Si0 2 . A1N DLC m<D 

mmmmttmz&iTmfoznzo ±g&3-^ 22411 t&3-? 2 1 1 1« 

TSI53 — ^7 2 1 lXt^±BB3-^ 2 2 4(1 #];U1 NiFe. CoFe. CoFeN. 
CoNiFe. FeN Sfctt FeZrN 3^flBtt*fttj&>£ilft-r5 H £j&*T€T£. To&3 — 
^211 RZfi±U3 — >? 2 2 4 O^tl^tlH 0 . 2 5-3 

tfmOttHKllBtSna. £©£-5&T8&3 — £2 1 1, ±fiU3 — ^2 2 4tt7 

B^HJSfclte&HT, T^3-^ 2 1111 CoFeN Sfctt CoNiFe ©Hfftj&> 
CioTi^tS^CtfSo _LgB3-^2 2 4t>, CoNiFe ^ CoFeN T^"T 

TSB3-^2 1 l&^±aP3-^2 2 4 0flc*S8|Hl MJ|^t7yi2 

4SrHSTT^iRj-r*Tau*-;up is.^'±bb^-;i/p 20— wi&mi&isT&Q* 
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TW-^P 1 H TSB3-^ 2 1 1 <&«8BK:<fcoT#lrii<*ft££ 1 <0TBB# 
-JH2 1 l©±fc, »2©T»#-JWK2 1 2> *3©T«#— ;H»2 1 3& 
tX*4©T«*4©T«#-;Wg|2 14$, i©0ii5T*Jibfc«|jfi**t*. 
»2<Z>T«#-;HH2 1 2, $(!3<0T«B#-;WK2 1 3M4©T^-M 
2 14 ft CoFeN SfcteCoNiFe <^vTn;WCckoT#l/£TS £ 

m2<DT$>T$-)i>m2 1 2n mi<o=i^)V2 3 iR^2©n-r;w2 32© 

Sg3<DTg&#->«2 2 311 &2<DT&#-)im2 1 2 ©±K:|»»LTi9!tt 

en, Md^©«otcta:^e>nfei6adK2 5 5 tm-<Dm^x^mt^nx^ 

i±l0^4OTW-M2 2 4Jl ^t7^2 4iigU =ff^I 
2 4tiit§M0^}:, [Bg&2 9 1 <h, B3SB2 9 1 KJ;oTJIJIJ?©«4>S 

^ty^l2 4ll T^-;i/P ±SB^-;i/P 2<Diti${Cj; 

TSIS3<Mi^t5^1(Dn<Jl,2 3 lRZSm2<DU^)l2 3 211 Tp&3 
-*2 1 1©— SSS«PtcL/fcTffi^-;i/P l©BSSrtT,ny^^+y^8B(2 

16 — 218) <DmQ&. x/w?)i<mzmmisT^z>o m^MMmiz^x, 

®l(D3<Jl/2 3 lRi;i2a)D'f^2 3 2H — MfifDZl^ )Vd?-> 'M 
<D7s^-7siZfolt)&&n. #6ilW2 5 2^«fcoTS^»Cl6»$nT^S. Ifcltf) 
n<;i/2 3 lS:tK||2CD3-r;|/2 3 2(1 n< J^iftt^Sl 1 O^ft 
128 l^cfcD, IWI-^CD^^^CSctoHS^^^^nTV^o 
EI^HJSWc&^T, ilC3'fJI/2 3 1[l 7/H7JWt*ot, 

2 1 i©»-siiiM$nfciiii2 5 1 <Dm±\zmwzn. mmm2 
5 1 omizttVTmmttez l-zxDH&omQ&wmmzmmTz. w,kdu-ov 
2 3iiicu m) teznmn&mtmiz&'Dxmi&znz. mmm2 5 1 n 

A1 2 0 3 > Si0 2 , AlN*fcttDLC*©«|«|#6i|»*f»tC«koT«l^$tl*. 
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W,2<Dn^)V2 3 2 t)W7MT^oT, ^1 (DU-()V2 3 1<Z)ZK;U^ 

$tj&£n<5«, itl2 5 2fc, AI2O3, Si0 2 , A1N Sfc«DIX3 

»l©3>OP2 3 lS:^2(Dn<;i/2 3 2<£>J^Dte, ^i!2 5 3{CcfcoT 
*I«>SftTV*"5 (0 3#I). &&1&2 5 3fc, AI2O3, Si0 2 ^ A1N DLC 

Ml ©H<;i/2 3 lRZSm2<DU-()V2 3 2&m^Zffim?2>1imm2 5 2H 
0!l*.fcf, CVD£ilfflUT, 0. 1 MmgftOfllSiM© Al 2 0 3 lg|£ bT7WC# 
S. Ufcrf^T, A'7^t'^li2 16^-;i/Pl, P2£(2F H [ m il© 
□ -f;i/2 3 l&?>lg2C£>=K;i/2 3 2 0»r©II£*:fcftU n>f;i<* 

0, »*fc*»f»fc, #-;PPl, P 2 VJU:/D hUa-ya > 

W,2(Dn^)l2 3 2te, il(D3^JI/2 3 1 — >F^OX^-7.(^ 

iti2 5 2&ftLTm&&&nT^zfrz^^)mfc<Dmm®mAm<te2>o 

mi JW2 3 lSLtXm2©H<^2 3 2H |W|-^ip]©m^S^D^ck "5 
£88*3 *a5. 1103^^2 3 lM2W3<;i/2 3 211 #€r^lRj*<R— 
fcfcSOn?, il03>f;i/2 3 1©rt«2 8 1t, m2CD3-r;l/2 3 2<D^2 

8 3i^, &k*#2 8 2T?mifcvrz\M.&mwimm&£z>z\i:\zj:V), m-jjfa 

2 8 5^«fcOJrp2 8 4tC&i^£tl, Mfd, U - K«# 2 9 1 OMCi^ 
ft, HDtliLIiCW^nS. I2©a<^2 3 20^2 8 7(«#l*2 

8 8(ao, «f 2 8 9ng^n, hk, v-Fmmz&vnmzmfrn, m 
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05O0^tliIfeot, mi ©3KJI/2 3 lRtX^2©3<;i/2 3 2 £M?U 

±gBn<;i,te> &3 (034)12 3 3 »4©=K^2 3 4 <fc£^tf. ±g&3 
-OU2 3 3, 2 3 4H ±g&3-^ 2 2 4 ©— ®£g*fM;i Lfc±S5^-;UP 2 © 

mz&mmvx. Tmn-ov2 3 1, 2 3 2©±^(ciSB^n, /^^^*;^ 

g& (2 2 5-2 2 7) <DJ^D£> */VT ^JMKfcffllilUT^*. &3<Dn>()V2 
3 3&^4©ZI-r;U2 3 4(1 mi<DU4)V2 3 1 RZf%&2 <DU4)V2 3 2<D 

±ic, igMi2 5 5-2 5 8 iz^-oxmmvxmm^n, i^on-f^ 

^->Hfl©7^-7^> $6^2 7 1 ££oTi&ijLT&&&£nW£. SH3 
CD3-OV2 3 ZmSW,A(DU^ )V2 3 4 tt, US 1 mSm2 <OU4)l2 3 1 , 2 3 

mi<Du^A2 3 i~^4©n-r;p2 3 4ii ^i©giiM2 8 1 ~m 

6©S^S#:M2 8 6f3ckoT^$nTV^ 0 ^l©tiiM2 8 
©i^M2 8 6©5%, il©giiM2 8 1(t ^l<Dn^;P2 3 1<0 
FW^cfcO, ^©a®^, I103>f;i/2 3 1, I203-TJV2 3 2, |g2©T 

sb#-;mk2 1 2^io/w^t7^2 1 6 tm-omtsT-y-mtzn 

TVi<5o ^l(Dg^lM2 8 1, ^l©3-f;i/2 3 1, i203^J|/2 3 2, 
m2cDT^-;HH2 1 2RZSmKD^y?**y7m2 1 6 0^0(1 

2 5 3\z&-DTm&zt\T^z>o y-mtznrzmmz, mmm2 5 4K£ot# 

Sfl 2 (D^S^M 2 8 21^1 <7)^^m 2 8 1 K$M£T 5„ £§ 2 <D^# 
M2 8 2H mi ©^##:Jgl2 8 1 tmcmxm^tl, m l CDg^##: 

12 8 i<DmnizMf&isn. ^<omm&. ^2©T^-;ni2 i 2\zmmtz> 
m 3 (Drnmrnitm 2 8 3 urn 2 (o&wmw-Wk 282 KissMg-r 3= m 4 ©g^g 

M2 84«13 <D^gg^#:M 2 8 3 (Cl^T 3 . ^ 5 ©^gg^M 2 8 5(^ 

4 ©^M^m 2 8 4 \zmm-tZo m 6 ©g^##£i 286^5 (ommmwm 
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2 8 5k:iw*utv>3. ±mLtzm2nmm6(Dmmm&m2 8 2-2 8 6icj; 

0» mi(Z)l3-r;i/2 3 l(i!)^t%^l^iiM2 8 1t^\ i3<Da-f^ 
2 3 3<Z)lW?&5S&6<7)&^#:]g|2 8 6 KSSlfcSnS. 

*ty^!2 2 7£^tf 0 !2©A-^^t7^l2 1 7l^lOA«y^^t^ 
7I8&2 1 6l:»«t*. i30Ay^t'^l2 1 8 2 CDA'y £7*^ y 7 
m2 1 7 ICPgrTS, m4(D^y?*Ty7m2 2 5^3©A'-^^>^1 
2 1 8^^-T^o ^50A*7^^t7^l2 2 6^40A*7^^t7yi2 
2 5tC^T^o ^60A , y^^t7^H2 2 7 tefg 5 <Z)A*y >y ^2 2 

6K$MrT5 0 Jg3©3-f;l/2 3 3M4©3<Jl/2 3 4 teSg 6 ©A*y 
y?m2 2 7 <DM K)&m®TZ>o 

±.ffi<$-)\s P2H ^1 £>±g&tf-;i/g| 2 2 1 3 <D± SP*-;WK 2 2 3 

£^t?o *1©±«#-;HK2 2 I«^t7^l2 4tcBH»-r*. mi<D±.ffltf 
-JH2 2 1H fiiWmtfi* ^4©TM-M2 1 4 0XO-hA^ h TH* 

^2CD_h^-;l/M2 2 2tem©±8B#-;MK2 2 lfcBJ&LTH*. ^3 
0±S&5tf-;i/|£2 2 3tt, I2 0±^-JH2 2 2IMITU5„ ^3(D± 
g?#-JH2 2 3H mi <D±Mi$-)Vm2 2 1 Rt^m2 0±aP3j?-;HK2 2 2 
©^®©figT-5ABS^6^^jgLfcfifi{C*l9, t©i®^lfiiilll2 7 
2lCcfcoTEflD£nT^3 0 

±8B©*^lc*5ViT, ^3 0TSR*-;W8I2 1 3, i2 0^M2 8 2& 
^2(Z)A7^^t'^l2 17ll iii2 5 4i<hfeC, *®^SVitCl^- 
<D iii £ T¥ Jfi £ *1T V> £ o 

«10±W-;H2 2 1, l4<Dii!iM2 8 4, ^4 0yb^ty^ 
BI2 2 5R^40^M2 8 4H l&M£ 2 5 7 ttfefc, ^®**S^^ 

^2©±fiR#-;W8l2 2 2, £l5<D^S«t2 8 5 5^5©/^^^*; 
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m 3 ©±«#-;HH 2 2 3, 31 6 (D&mm&m 2 8 6 &tffg 6 ©A* vtr**rv 
-fWk2 2 1\%. *6i^§l2 7 2 ttbiZ, mmtfi* I3©3<J1/2 3 3M4© 

±SB3-^2 2 4H W^3(D±W-JH2 2 3&t;i6©A«^^t 
y^«|2 2 7t»*-T-&. ±313-^2 2 4(1 ¥*Stt£*lfcfg3 ;U2 3 

3&tf£4©zi-f ;l/2 3 4©1®^A'-T5ffii|tl2 7 3 ©±£a8:tt<&*U & 
ftll£2 7 3 1:^0X^303^^2 3 3&^4©ZI< )V2 3 4^bii^nt 
±BB3-^ 2 2 4te, ABS 5 2, 5 3 ©IfeSrfcJttA rty9#W7ttk 
216-218, 225-227 {C*3^T,T^3-i7 2 11 KUS^SnT^S. 
^ntCctO, T8B3-*2 1 1, T»#-;WKP1, ^fy^2 4, ±g&tf- 
;UP2, ±gP3-^7 2 2 4StJ!A*-/^^t7'/l2 1 6~2 1 8, 2 2 5~2 2 

ft»Ig2 7 4«, ##£*3t^2©£#£«oTV*S. ftSl£2 7 4 KJu A1 2 0 3 

«EBl3PI^3G)#ifiJwtt, «10'>-^HBI3 1i, *6igd8l3 2£> £§2©v- 
;H<M3 3t*m5ntV^. |gl<7»-;H>*lg|3 lR^2©->-^h*i3 
3«, NiFe^C^oTMcStlSo ^10y-JPHIi3 1 AI2O3, Si0 2 ^£> 
iill 6©±M$nt^5, itll 6teAl 2 0 3 -TiC^T&£g#:i 5 0) 

^^3«, il(Dy-JPHI3 2 ©->-;!/ Hit 3 3 ©F«J3©ii&MI 

3 2©rtSR^BBItSnT^S. Mmm^3«, WABS 5 2, 5 3 Kffi/uT 
i^§T3te, ^amS^m^ (GMR^f) <£^tfo GMRif 

cfcoK, T^3-/72 1 lOSSSR, 82©TfiB#-;MR2 1 2RtfSf!3©T8B# 
-;Ug|2 13te, ABS(Dh^y^i|iS^f6j{C^0^-frTV^^ ^4<£>TnB 
#-JH2 14H -eo±j«fl!l^ $fch7y£fiPW£fc£<fc"5fcB>J 
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21, ^2©±glS#-JH2 2 2, £§3<D±gB^-;i/®t2 2 3S^3-^ 2 
2 4<DJSeRtC«fcoT*^nS. ^4<D±^-;H2 2 4t, fg4<7)TgB#- 
;H2 1 4t(3Sl^i;*h77^ffiPWtftoT^. CinfCcfcO, ffi$&aB& 

fc*fi& l fc» h 7 ^ £ 4@ p w#*# e> n& o 

EI5$#M-r^<i:. ^lM2©3-f^2 3 1, 2 3 2H rty>7* 

u(Z)±C^3(D3<A2 3 3RXffi4(DW()V2 3 4 tWIA 
miR.tft&2<DZl'()l2 3 1 , 2 3 2 tjt^iJfC^^n^, 

^fpJMiH^^^T, T»3-*2 1 l(0-®±££»SnT*5?K ±£&3-^ 2 
2 4(1 T^3-^2 11l:*iLT, r B 1Ri£R§TTgefi£*l, iS#*tlRli5&£2p 
(CUT^fiiJ©;N*>y^^rV^7 P SB(2 1 6~2 1 8), (2 2 5~2 2 7)\Z£K), 

TSB3-i7 2 1 1 ti^snr^*. ±w-;i/P2H ^t7^i2 4« 

J*A,T*, TgG^-;PPl£*fftU «±Ba#±BBa-*2 2 4©-il:igUT 
l^. ftoT, T8B3-#2 11, TSBtf-^Pl, ^t-^124, ±W#- 
;UP 2, ±g&3-^ 2 2 4RW*y##w7& (2 1 6~2 1 8), (2 2 5- 

227) &&&mmoMm&imi&zti*. *w7m2 4te&m*?*y7£v 

Tg&3-f Jl/2 3 1, 2 3 2(1 ny*7*W?m (2 16-2 18)©^i9^, 
X/W^;1/^{cMIhILT43D, ±§P3-r;U2 3 3,2 3 4 (2 
25-227)0^0^, 7,A 0 -Y^;l/^(C^IULTV^^e>, T^-Ol^ 3 1, 
2 3 2M , ±^^JP2 3 3, 2 3 4<DU>( )V2—>fk<D&Wr1fi* Zl^)l>?-> 

TSB3-r;i/2 3 1, 2 3 2(1 T^3-^2 1 1 (D-®£a^P^;:L£:TSBtf-- 
;l/P 1 (Dii5^P>l(C*0, ±g&3-f;U2 3 3, 2 3 4(lhgB3-# 2 2 4(7)— ®£ 

mmizLfziiUtf-frp 2(Dmz&mmvT^2>o fto-r, T^iP2 3i, 

2 3 2<Dif5££, TaB#-;WP 1 ©S^^ckoT^^'S^ST^T^^o 3 
±^3<;P2 3 3, 2 3 4<Dii5£fc, ±g&#-;UP 2 (Dji&SKfcfoSLfc^ 
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L^fc, ±Mn^()V2 3 3, 2 3 4 It, T^n^(JV2 3 1, 2 3 2 (D±^tCgS 
I^nt^O, T^3-^2 1 1 £±MB->7 2 2 4tCDP B 1<D^RI « ^ 

-f;U2 3 1, 2 3 2fttf±gB:3>r;P2 3 3, 2 3 4 <Di|i£it*T#<5o □ 

±JfiLfcJ:'5K: v yW3^)V2 3 1, 2 3 2mS±Mu^ )V2 3 3, 2 3 4 1c 

3-r;Hfttrtfi&T^ 5«&S&te«£ii-* 
TSK3-fJU2 3 1, 2 3 2(1 T»#— ±88=1 
<;U2 3 3, 2 3 4tt±SP#-;PP2<Oi«$S?iJfflLT*50, ^t7^2 4li 

tsb#-;wp ioS5$, ±bb#-;pp 2©ssK:<fcoTj££*#--;pfi2 

4©TffltCtt«r*T«K*-;i/P lOiftSi:, =P^^yj^2 4 0±{|iJ{Cfirfi-r§ 
±^-;i^P 20l^t^A'7>X$t§^<i:^t^ ZLOrctb, ABSSffi 

EI^WJ^^T, TgR3<;U2 3 1, 2 3 2d fg 1 Jl/ 2 3 1 Rtf 
^2(DZ\^)V2 3 2£^tfo fgl <D:=K;i/2 3 \JkT$W,2<DZi'( )V2 3 2©—^ 

Il©n<;P2 3 lM2©3-r;i/2 3 2<B|imc#&T£l8*Mg2 5 2te, 
tfiJAfct CVD&mmVT, 0. 1 j^mit©iil<D Al 2 0 3 li: l/T)g)STt 
So Ufc**oT, ^^^7^2 16-21 8 tTWrt-JlP 1 
^i©3-r;W2 3 imf&2<Du<t)V2 3 2<BWii8t&flfc*:ftU =K;i^— > 
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Z\ttfX%Z>Z\t\Zt£% a 

?&YL&m<-?Z>Z\ttfX%Z>o 

W,\(OU^)V2 3 \mS^,2(DZl^)V2 3 2\t. m— fa CZ> £5 
KH&gg£*l&o ^l(D3<;i,2 3lM2 03<;P2 3 2H 
ICte-SOT, mi(Dn^)V2 3 l(D[H)^t. m2<Dn-( )l>2 3 2<DKffi£&&m 

LrzW.mmmmm^t^z\tiz^K)M~^fa<Dm^^c^-it^z\t^x^^ 0 

£!3(DrK;i/2 3 3M403-f^2 3 4 fc, — i^03'fM-> 

3 3s^4©zi-r;i/2 3 4«,iwi— ^fa<Dmj&&$iCz>£o\zm^zmmzti, 

$ei:T^3^;|/2 3 1> 2 3 2K*tbT> |WI-^fSl©am^^i;-5J;o{C^ 
^tl^o KDM(Dili^^Ht(l iiSPW^3(D3-r;l,2 3 3StK^4 

m^mm\z^x. t^-^p m &%k<D-ru#-)vm2 1 1-2 1 4 
£^tr. ^i©Ta5#-;i/M2 1 in TO3-^2 1 inioT«^n§. 

^2©T^-;H^2 1 2 it. &l<DTffi#-)im2 1 lKBMgU T 

mn^)V2 3i. 2 3 2 tmcmz&wttiiZ&oizy-mkznzo mor^tf 
-)m2 13, 2HI1 ^2©w-M2 1 2<d±x, imwzmm^xm 
vzn, mmtf^fDmvizmjzntzmmmtm-nmzx^mit-ztiZo m± 

IWI4(?)TW-JH2 14I1 ^t7^l24^t5, 
±a!Lfect^(C, fj§2 OTSI^-Jl^ 1 2d T^^fJI/2 3 1, 
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232 t^cm-zGLmtuz^izy-mtztiT^zfrz, ^oy-mtmizmm 

12 5 4$, MMJ?i^§iol:Mt5ui^Tf^ 0 tie*, T8B#-;W 
P 10S$*/h$<t*t t mi <DU-( )12 3 lRtfSH2<£>zK;i/2 3 2 £#A* 

103^2 3 1&^2 0WP2 3 2*«aiU 3-f ;HHJ*>3- 

K S^CttT^-Jl'Plt, ^l©^JI/2 3 1M2©3<;P2 3 2 £ 
©HT, y3-h«U^fc, i2 0T^-;H2 12, £ 

1©=K;W2 3 l&^2<03-f ;P2 3 2<D^®£, ^-W®ill2 5 4 

«r^T?#«)«fc"5CTa{kUT»s^e>» ¥afb®tc##$nfc*&gyi(i2 54c 

£oT> m<0:3<;U2 3 l&tf8£2<Z>3^;l/2 3 2&#«U ^2(DW- 
;UBt2 1 2(D«^(ABS^^ll^;i/<7)^^0ofeSB^)$MliSb7t^T : b, 
|gl<DZKJU2 3 l^l2«a>f;P2 3 2ffi#* — i?* ! grtZ>(D*®i]£tZ> Z 

£fc> mi(Dn^)l2 3 lRZSm2(DZl^)l2 3 2tC^LT, &fi0&iRJ!£2 
5 4$#Wl<h^T*f§©t, mi<On^JV2 3 l£X**gl2<D:3<;U2 3 2 

<Dn-r;p2 3 2©±tcjg»cda©«i^sB^?&^-r«)iRtc, ^ufe^-x&s^ 

U ffiCD^^^i^)|t^(D/\ 0 ^->^ LTBJ&TZ> Z. ttfajmiZtZZo 

W-JH2 1 4Sr^tT. ^3CDW->IH2 1 3 te, £ 2 ©TaM^MBI 2 
1 2fcRM*U *4©TaW*-;MK2 1 4ttS30T«5R-;HS2 1 3Hiib 

±g&#— ;UP 2 «»0±aP#— ;WK2 2 1-2 2 3 tt^-v 
7-/12 4©±K*#:K:IM*U *±J1©±*:#-;WK2 2 3a*_bfiB3-* 2 2 

4 icin^-r^o 

J:0*»WCtt» ±^-^P2H Sgi<D±^-;i/®|2 2 i~g§3 0±gB 
#-;H2 l 3*^*, *i©±«#-;m2 2 l^t7-/I24l:iSL, 
^2©±^-;H2 2 2ttfl0±^-;H2 2 1KSM*U i3©±»Jj? 
-M2 2 3^2©±^-;H2 2 2CiilT^5o 
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mmm&mnmm q (D&wm&m 2 8 1 ~ 2 8 6 £^tr. m 1 n&mmfcm 2 8 

2<£>ZK;P2 3 2R^2©TaR#-;HR2 1 2 ©ffi SWfiftSnTV* 

^2«iM2 8 2n mi<Dmmm&m2 8 1 tHCttft-cmsn, 

1 2td»S?-rs^3 0T9J#-;H8l2 1 3£l^-©i«ST¥fifl:3nTV>S. m 

2 0«M2 8 2n mi <ommwm2 8 1 tumr^mm-cm^,vxh 

^ 3 0»tt*ttJ)t 2 8 3tti2 OftflHtftOt 2 8 2 £B» L . i4 <Z>&&2*# 
I284«i3 CD^M##:|H 2 8 3 lcBM£L, Sg 5 <D&mmWWk 2 8 5ttl4© 
2 8 4 Ciil, m 6 ®&K#ttlft 2 8 6 teSg 5 0&jft&#J£ 2 8 5 

*mT&o, TgB3-^2 i i©-®jci»»L/T^sn, *-<&a®a*, mi© 

rK;P2 3 1, !2©3-f^2 3 2M2 0W-JH2 1 2 
!2©/ty^t7^l2 1 7tt, I3©W-M2 1 3tHU#ftTi 

ii©;t7!?^t7^i2 i 6tc»»bT^$n, ^(D^tmifi, ^3 
<&TaB#-;n&2 i 3tra— ©a$T?¥fi<t:$nT^-5. 

l3CAy^ty^l2 1 8HS2©A'>^^f7yM2 1 7 CiitS. 
^4©/t7^^t7^i2 2 5^3<OA*7i7^ty^l2 1 8l;lit5. |g 
5^7^^t^^l2 2 6^4©A'-7^4 i t7^i2 2 5 KBSSTTS. ^6 
©A'«^^t>>yi2 2 7ttl50A-^^t'^Ji2 2 6 JCBfSfTS. 

±aE*jtJc<fcn^ 3<;«#ft«ts^i^6©M#M2 8 i 

-2 8 6, Rtf, Ay 1 7 1 ~1 6 OA'y t y ^1 ( 2 

16-218), (225-227) £\ ^n^nK^£n&fl)fr^<Z):/D-fe7JC 
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HKAtttfJKte, f&3©TfR#-;WBl2 1 3, ^2©WM2 8 2RZtm 
^4©W-JH82 1 4, ^3«#M2 8 3R^»3©/b^t«^ 
2 2 1, ^40MM2 8 4RZfm4<Drty?*w7m2 2 5 tt, a®** 

swch— omz-cy-mtznT^&o m2<D±&#-)i>m2 2 2, ms©^ 

iM2 8 5&^i5©A'y^^tyyfll2 2 6«, ^®^5^Kl(fJ|-©iii£T 
TOk$nT^-5. Sf§3<0±gB#-;HK2 2 3, ^6©^SM2 8 6M 
60A7^^t7^l2 2 7H l303'fjl/2 3 3S^403'f^ 

2 3 4©gffi<h, |^-©ili£T¥ififc£nTV><5„ ±^3-^2 2 4(1 Mftd* 
m3©±8B#-;WK2 2 3M60A'-^^t'^l2 2 7l:iit§, 

±IH*jttC J:n«, H 1 -H 6 OSBR^IK 281-2 8 6. |g 1 -fg 6 (DA* 
y^t^(2 1 6-2 1 8), (225-227), TSM*— ;H*2 12-2 

i 40iw-jH2 2 1-2 2 3ts, -en^ntcs^^nsm^w^p-fe 

T8B#-;PPia*. ^1^4©TW-JH2 1 1-2 
1 4&MWzmm21*:rzffi&izU2><DT\ ^1~I4©W-M2 1 1-2 

mmmmnm^mmm coFeNi 2. 4T)&m^xmf&'?2>z\£\z&<o. u-ov 
mk, ±^-^p 2^m^n^mmx^ mz, m-^pi©^ 

;W/££nT^<5^£, ±W-;PP2H ^ft\zm\sttm~JkT$7°u J k7*\z&. 

oTMTf^, -tg|^-;WP2£, HiBs CoFex, FeNx T^/jfcL, CI© 
±SRtf-;i'P 2K2*U CoNiFe ©^^^«^^:(iT;i/^^-^m<£-7X^^, 
RIE £,*if£^©&*£T#SU IBE S d <h^Bjlt&T& 0 , 

h 5 y 7 * h U V y 7 7 W £>|gim±fc»5< £ A# 

tfj £ te, 15 0 GB/in 2 - 2 0 0 GB/in 2 \Z>&^ £ £ tt£ 0 . 1 jti mJETF© h 7 y * 
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mzmmzmmTzz. tote®. zn^.xmmxit^mt^nx 

^fcO. 1~0. 2 um\XT(D V?y9ffifiJEmzn> ho- )VX%Z>o 

£IBE JC«fcoTiB3£-r*«'&. 7;i/5^-Mask#*ffl^*ittC«kO» ±«B#- 
;UP2£>+M' KXy5 t ***«lfc^<T**&A, IBE ©MI*Mj&**SII*MT? 
^ftfo ^(Dfztb, ±Mi£-)V 1 P2<D9tmz~D^X, «H#'Ja-A4«^$t« 
1 5 0GB/in 2 -2 0 0 GB/in 2 0®^§^-r^> H 
H2cD3-r;i/2 3 2<h> SI2<0TIK#-;WK2 1 2&tfA-; 9*W?Wk2 1 
6iH fllAfcf* CVD£31fflbT, 0. 1 jamga^ffi»lK£fcO»£ie»lK2 
5 2t'd;oTPST^n^(DT, 3-^;gYLC7)mHgfc£, HlcHEiiTS £ <hri*T 

5U:»<B&4(BT8B#-MSI2 UH S*f#J^##5i^©feJ6©^^y^H 
2 4«iU ^^y^JK2 4tl»S?'rSfi«0^^ DflSB2 9 1t, M$2 
9 1 tC«fcoTI»©«^SnfcfflJ^tSrWL^ [H]gB2 9 1 &fltofc-r*«to**D- 

0/W #14(DMnfe#^^^^H^$^>o 

wfemm-r&o z<Dmmmx^ n-oimmmmz. m 1 «iiiM2 8 1 <t, 

t62<D&mm&&2 8 2 ^3©i^iM2 8 3i^0M$nTl^, fg 
l©^iIM2 8lH IlC3>f^2 3 1, ^203<;l/2 3 2, Sg2(DT 
aB#-;H8l2 1 2, I10A'>^^t7'/l2 1 6RtXi^M2 5 3 <i: £ fcK, 

^2WiM2 8 2H »3©T^-;H2 13, i2©A'>^^t7 

•?m2 1 7s^»ti2 5 s^tfetc, mmm~v>mi*£.tzz>&o\z¥-mt-z 
nx^z>* 

^3©^iM2 8 3H ^303^2 3 3, B4(7)Zl-r;i/2 3 4, Sg3 
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(D±BB#-;HK2 2 3, !6©A'«^^t7'/l2 2 7 RZfffim&2 7 2 tit) 
2. mo&'v.y HOWi^ft 

(1) 

-feXT&So 08-EJ4 7izm^T §^OtXH #XA— ±THfT£n<5 ! bCD 
T<fc S £ <h *^»Wf o < „ 

TS&3-£ 2 11^ — M&m^zt. £.~f, 

tcT«->-;n<lll(3)*^fiW-*fc«)fc, £<b±k::7* Mi^Tx^c 

4Mm©S^-C7JRtI(litf)$ffiEb, Chemical Mechanical 

Polishing cot. cMPtii-§) zmmLx. ^-mt-f&o i^ty-^H^ 

mi. 0-1. 5Atm(DJ?$T, ±«B'>— ;H*JR3 3^1S?Wt:MT5. -to 
^0. 3/imOm, 0»JA^T;U^^-T^^i^M3 3Sr^1-«). 

^tf>St l&JRIg 3 3 <Z>±IC CoNiFed. 9 T) £ CoFeN( 2 . 4 T)0ttH£#ft> £> 
£Tg&3-^ 2 1 1 £3. 0-4. 0 wm©H*"CM1*5. d <£> <i: 1 <£>T 
gU^— ;i/P 1 NiFe(8 0 % : 2 0 NiFe(4 5 % : 5 5 %), CoNiFe m<D* v 
*F-&V%£\t*tfi* *3*llftWrtt FeAIN, FeN, FeCo, CoFeN> FeZrN^OXA 
y^— j&£0. 5 — 1. 5 Mm<0ff#a?JBJdcfS. 

*#^®SfT,*&ii$l2 5 1 §Mt§,iil2 5 1 tt7;^tlfiilt^0, 

o. 2 fimnmommtuz&oizMfc-rzo mz. iii2 5io±t, 
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Wz, m&M2 5 l^MtCSeedJKS^-r*. Seed Bite, fiftK2 5 1© 
MffttfTSBa-^ 1 lO^iS&a'S.fcSKJ&Jfc-r*. SeedMte, Cu^y + 
TiftliUTl^^^ffl^, Cu-CVD<Dilffl{C=toT, 5 0nm~8 0n 

wz, a^wcu^y*«ia*sfeffu 3^;^j^/^->©rtaB£#as-r 

-5 Seed J^<D±(C, fg 1 (7)3^ ;P 2 3 1 0iJA^3~3. 5/im©)$*t?<£5 

<m 9 ©^ici§yDt7> 

2 1 1* Seed Mi bT, SHRW^ y ^«ia«*tf 
-#2 1 l<D±lz-#-)mRW*y>7*vy'7m&l&&2-&. ^<D^k, UiSXb 

*^i])v^v^>?t£E<D^mz&'3xm : &?z>o z\tnz^o, m 

9\Z^-t£o\Z, 2 1 1 (D—m±\Z, ^2(DT^-;UM2 1 2KX£ 

2 1 2&tfA*-/^^;/:/Jg|2 1 6«>m^CoNiFe(2. 3T)£J8V>T 3 - 3 . 

mz. mi oiztt?&5iz. ii©a-f;i/23h ^2©tm-;H2 12 
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VK\Z, iiil2 5 3Ml/yX h*A*-FR 1 5, CMP K<fc^Tffi^U ¥ 
a^-T-So 01 2«CMP^S^SSb/c^C0^^^bTV^ o CMP te> Sg2 
<DT^-;W^2 1 2JkWm\<Dny>7¥w7Wk2 1 6 ^gytJ-r^*T^ff T 
3» ^2 0TW-JH2 1 2MH©A*7^^t77 P l2 1 6H CMP (D 
i^Tbfc^T, 3. 5-4. 0 umO)mmtteZ>£?\zTZ>o ^KDU-()V2 
3 lteKaj£-£&(A 0 

<ia 1 4<DVtmizmz>7°u±x> 

mz. mmm2 51, 253, mi 0^-012 3 1, ^2(DT^-^m2 1 

2Ml©A'7^^t7^i2 1 6©a®S:WJ®tC, 16112 5 2^f$ 
-tfSo it!2 5 2H IM£l$Kte, i«MS<DT;i/=^£/B^fc AI2O3-CVD K 
ctoT, 0. 1-0. 1 5 p,mm&(DmmtiUZ><kolZBrfrtrZ>* 

&{C, ^12 5 2^)1®!:, X/\°y^£fcteCu--CVD K<£oT, 5 0 nm 
-8 0 nm<Dmm<DWkB£.t£Z>£o\Z, SeedJg|2 6 1 Z> 0 

<mi 5<D&mzmz>7n±:X> 

WZ, Ml 5 KEI^r SeedBl2 6 l<D±lZ. US 2 <DU^ )U£UZ>* 
y*jg|2 3 2£, MM* 3 -4 nm<DWkm£.t£Z>&0 \ZM}&?Z>o ^y+12 3 
2\Z, Cu^i^ttS, 
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Seed Ji 2 6 lit. Cu-CVD tCioTM^nt* 0 » 
2 3 1 (DW&\ZjEm\Z&V£Vrc Step coverage <D&KU Cu-CVD TO^^n 
T^5*>£, ^l(DZi<;|/2 3 l<D? — >ffltfW<M&^X^--X~e$>-DT*>* 
*-*-;W££C£-£3CI<h&<, 3!2<7)3>r;UOfc&<7)*y*jgt2 3 2^, W, 
l(DU^)V2 3 1 (D^->P B 1KiS&&tfiI£^T#5 e 

Cu-CVD ©^Mi^Sf^y^rya^ttiliT^S^f), *fgBJ3T 
te> Cu-CVD te, I? 6, Step coverage <£>cfc£££;^U m^^—7.iZ, 
i%-Umm<D Seed Jl 2 6 1 £7£firr&/t#>Kffl ^^J?^^y^fCct:o 

"AiZ, mi 6\zm^-?Z>&OlZ. ;*y*$|2 3 2 £CMP(CcfcoTW^U ¥ 

n^iifefC, ^l©3<^2 3 1^6, iif|2 5 2(;J;oT^i$n§. c 
MPK&UTte, f 2 0W-;Hi2 1 2. ilOA7^^t7^l2 1 6 43 

&tfmmm2 5 3©^®fe, mi <z>rw;u2 3 1^12(03^^2 3 201s 
tm— <D¥mtt<£Z>£?\zfflmznz>o z\<d cmp Koto, gi2cDT3Btf-;w^ 

2 12, il©A7i7^t7^l2 1 6, mmm2 5 3, ^KD3^;i/2 3 IR 
^2<D3-f^2 3 2(l JSIJW2. 5 iim~3.0 um(DWmt.t^^o\zmm 

d^T, ^2©W-JH2 12©X7y,!:, I2<Da-fJP2 3 201^^ 

tit, M2O3-CVD iz&z>mmm2 5 2£&a,t, sv^ifi&ufc&KK&o , 

ABS 5 2, 5 3 (0 3#i) fCifi<fc«g>o Z\<Dfz&, i$0OXW«i:<^O, 

<ii 7(Dttit:i5^nt7> 

Ell 7(c0^-r^J;^(c. Sgitf)zK;P2 3 l &^2 (D3-r;i/2 3 2 

<Dmm*m.ommWk2 5 4$#f$t^ igii2 54(1 ai 2 o 3 xuo, mz. 
0. 2~o. 3 tim(Dmmt.t$.z>&oizi&&tz>o mmm2 5 4tc«, ^2 

<DTU#-)m2 1 2, Il©A'7i/^t-y^l2 1 6MKDW#I2 
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8 1<DM±IZ. mQ&m-fZo ^IT, W,KDU^)V2 3 1 £1(12 3-01/2 3 2 

&VT*mi<Dffimfc&2 8 io)±izmiz.m2<Dmmfcm2 8211 0. 

5-1. O/zmCDlBfflOMJP^^^ck^^^T^o ^2 ©T«#-;WR2 1 2 

m 2 <Dm$mwwk 2 8 2 c u ^n* u ^a*, m 3 

;HK2 1 3 £Eli;*WT?*>±V*. Sj§3<DT8B#-Jl/§l2 1 3 te, NiFe, CoNiFe, 
CoFe ^(D^y+MTfcckW, CoNiFeU . 9-2. 3T)£ffl^, l~2/im 

<H1 8 ©ttflBKM* 

^3<DT^-;l/M2 1 3&t;A>y^^5/^ll2 1 7&MLT^5 
SEK, AI2O3 T?S§^iil2 5 5$, 1 - 1 . 5 wmCDfBffl 

L/TMtm CMP S&WfcO. 5tfm©IW£fcS«k'3Kfflm* 

I3(DTW-JH2 1 3<£>±K, ^4©TW-JH2 1 4<Dfr&(D 
X/ty^Mim -?-<D_L{C NiFe, CoNiFe ©;* y — > 

X/^y?mteO. 3-0. 5 A6mWCoFeN(2.4T)}CckoT^-r^o CoFeN (7) 
X/ty^WflXB, FeAIN, FeN, FeCo> FeZrN ^MTfect tr>. 

^(C> ^3<OT«#-;HS2 1 3, f2©A'7^^t^l2 1 7&^2©g 
MM2 8 2<£>&&ffll§®(;:, B4(DT^-;Um2 1 4, ^3©A'7^^f 
7^12 18 Rtfgl 3 (D&WmfcWk 2 8 3*, 0 . 5 m<DJBIJ¥£&£ 

ct^tC^T^o ^4CTM-JH2 14(1 CoFeNJC<koT«^cT*Hi:^ 

^k,?* hu y^^7^ypirxoiiffl^cfco,^4<z)T^-;wK2 1 4, 

i30A*>^^t7yi2 1 8&tf$&3<B^9M«R2 8 3<D±K, 

FR3 &m&V1t&s mmm2 5 6$, XA°y ^&<h^^I9:fCj;oTtt*£i± 
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<m2 o <D^m\zm^>-fu±x> 

Y~?7sZ FR3 $'J7 ht7im ^4©W-;H2 14, 
^3©A*77^t77'li2 1 8Mf3WiM2 8 3 <D±\Z. l/yXh7 
X£ FR4^^fijc-r^>om4«)T»-;H^2 l 4®±©1/^ hTXi7 FR4te, 

&\Z, l^yX h -7X^7 FR4£ Mask tVX. IBE £JSU W, 4 (DT^-)V 
m2 1 4CD CoFeN (D— MX&O . 2~0. 3 u mCDi^£ O \ZJL 

v^-yf-t** WiZ, X/N°>7^^ckoT, 0. 2-0. 3 ULm<Dmmttf:Z>£o 

iz, M 2 o 3 (Dmmm2 5 7 ^^m^mznm^^^o 
<m2 i<DVtmzmz>7u±x> 

)k\Z. l/yXh-?X7FR4^'J7ht7bm &m\Z, ig< CMP £J6U 

^4<DTO#-;wm2 1 4Rz$mmm2 5 7&¥ste-r<5o 0. 0 s~ 

0. lwraOJI^ ^t77 , K2 4«n. ^ty7'l2 4H A1 2 0 3 > 
Rtu NiCu, Ta^if^^ttTOiCcfcoT^^n^o 
<i22, 02 3©»S§7PtX> 

EI 2 2lC^TcJ;5^ m3<D;t^^^-v^yiS2 1 8<D±~C, 
Wk2 4\ZMn*mm^ 02 3{^TJ:3tC, m 1 (D±^-;H^2 2 1 t V 
X. HiBs ttX$>Z> FeAIN, FeN, FeCo, CoFeN, FeZrN ^<E>7>A° y 
0. 1-0. 5/im(Dl¥^tMt^. 
<E12 4W^(cS^)^Diz:7,> 

Sgi(D_LS&#-;Hlt2 2 i(£>^®fc, h U V ^^^^ ^a-feXcDM 

W-;H2 14(D±7j, &3a>A*y*^-\-.y:?TR2 1 8(D±7jS.a'm3(D^ 

#M2 8 3(D±7j^ j e-n^ti(C'(a«-r^>i-5fc^-r'5o i^x 

-FR5 ^TX^KLT, ^1(D±^-JH2 2 1 &X.y^>tfr2> 0 ^(DJLy 
J->?\£. IBE^>RIET&5o Z\n\Z£K), 12 2 4 K^cf &o\Z, fftimmzn 
2-~>>f2tir£?&l<D±ffi#-)m2 2 1. ^4©A'77^t77°l2 2 4& 
t>^4(DgiIM2 8 4£*Mc£n>5o 

<®2 5©^fl8(cs^yp-ti7;> 
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I2 5 7$> 0. 2~0. 6 um<Dffim<Dmm£f£2>&olZ. 

fcg<D¥mz&^Tttm2&Zo Z\<D'&. l/yX^A-FR5^ 'J7ht7 
Jjmz&-DT&3k?2>o 

<EI2 6, 02 7<D«M57 , Dt7> 

^j^M 2 5 7. mi(D±.&#-)m2 2 1, ^40A*'^^t«^i2 
2 4&^4©8«3MWI2 8 4©IIS, CMPCi^TilL, =k 05*^3 

&Wr*Seedil!l£M&L&&, Seedm«±T, 7t h'J V^77^yntX§ 
HffUT, Vi?7s hyU-A&Bf&TZo -eit> CoFeN(2. 4T)£, 3~4 

um<Dmmtuz&o\zm$imz*y*v, 02 6^0^-5 £ o\z, &2<d± 
<m2 %<Dm&\zmz>-7u±:7s> 

mz, SeedM^<^>^U >tft£E<D^mz&-oTV&3ktZ>o Z\(D^~V, % 
4©W-;H2 14, X*y7m2 4, il(D±^-JH2 2lM2 

f& ^4<D^##:1K2 8 4^±(C, ^5©iiiM2 8 5^ Cu ©iliRtf) 

<i2 9, 03 0©^SI^S^yoiz:7.> 

^(C, XrtvPU&Z&iT. 7;Rtt^l6ii2 5 8$, 2~4wmO 
MJ¥£&SJ;5Ktt3t£12-7cl£, MMI2 5 8<£>^®£ CMP Hi:oTMt^, 
dOCMPte, it!2 5 8, ^2(D±^-;H2 2 2, i5 0A'7^=Pt7 
T'12 2 5S^5 0iMM2 8 5 i9-&¥S®£&3=fc 5 K 

2 3 3£, 0I);U£3~3. 5 (im<Dm&tte2>&0iZf&&-2l±Z> 0 ^3©3<JV 
2 3 3^Mt-57°Pt7[I^T, f£5 (D^S^2 8 5 (D^M\Z, $&6<D 
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m3(DD'f;U2 3 3tt>|gl<Z)3<;i/2 3 1 tmim D T7£/££n<5. 
jy£A*HCte, I&M2 5 8<D^®l;:Seedm£JM-r<5. Seed Site, Cu^7* 
TWiiLTiSWcC^^ffl^, Cu-CVD<Z)jiffl(CctoT. 5 0nm~8 0n 
m <D JM £ & S <fc 3 K dcf £ . 

<0 3 2(D^Sgt3M^^o-feX> 

^tC,»2©±«#-;P*|2 2 2, &^S50A>^^ty7Tl2 2 5 * Seed 

7^t77°i2 2 6*fiJcS$-frS. I3©±^-JH2 2 3 Rtffg 6 <£>/\*y ^ 
^y7°il£l2 2 6tt, 0tJ*J£CoNiFe(2. 3T)£fflV>T3. 5-4. OMm©l 

<0 3 3©«S8tcMS^'P-feX> 

iili2 5 8, m3(DZl^JV2 3 3, ^3 0±M-iH2 2 3^1 

60/^^^77*12 2 6<DmmRxmm\z. mmm2 7 1 & 

jfKJK2 7 1WU IMfctfHCte, illl07Jl/$t4ffl^fcA 1 2 0 3 -CVD iCcfco 

t, o. 1-0. i 5 umnmommttsiZ&^izMfii-rzo 
<m3 4<Dwmizmz>7n-tx> 

&\Z. m3<DU^()U2 3 3. I301W-JH2 2 3, g§ 6 ©Ay 7 
M2 2 6R&m6<D&10tm»m2 8 6^S5 7^ hl/i?7> hJISMLm "7 

•5£> f§3<D3<;P2 3 3M^i£S51/y7h^A'-FR6^MT§. 

<03 5> 0 3 6 (D^m\zm^-fu-tx> 
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fr\Z. 03 5, 0 3 §\zm^-TZ>£o\Z, 1/yT, hfin-FR6 (D±fa&m?%& 
il2 7 2*#f$t5. iii2 7 2ll 3 ~ 5 um<Dmmv>mmt.tzZ>£.0 

<m3 7 <DVtm\zmz>-7n-tx> 

#i\Z. |feil2 7 2S^I/yXhM-FR6&, CMP fCcko T#f0U ¥S 
It-r-So CMP^&fcoTte, TJl/^^-^X^U-^ffl^^o El 3 7teCMP#LS 

<0 3 8 (D^{3M^^PirX> 

)k\Z. h#A-FR6£l&icL£:&, ^3©3<Jl/2 3 3, ^ 3 <E>±gB# 

-JH2 2 3, ^6®A'7^^t^i2 2 6, ^6©giiM2 8 6&« 

mm2 7 2(D^mmsmm\z, cu-cvd \z^-dx. o. 05-0. i/zitkdib 

H©M»<h^ck-5(3, SeedJg£2 6 2 

<0 3 9 , 04 0 <z)#»cM5:7*n-fe?;> 

^{C, 03 9, 04 OdS^ct" Z>£o\Z. Seed®l2 6 2(D±K, W,4<DW( )\> 
^5^7^2 3 4^, 3~4 tinKDmmtUZ&OlZ&ffrt&o * 

7+I2 3 4H Cu^MW^ 

<@4 1, 04 2<D^t3S^)^P-feX> 

#Cfc, 04 1, M4 2\zm^TZ><£o\Z, ^7+12 3 4&CMPl: t kotf 

*u ¥Jfiffc-t&o cmp (c*fdoT«, y;i^^7;^u-£ffl^<5o crnic 
£0, ^4©zi-r;i/2 3 4?^\ ¥Btox/H ^;i/A°^->£fc&=fc5f;:, 
-Xb^nS^fcCl, I3(Dn^^2 3 3^e,, $6^M2 7 KCctoT^H^ 
n^o CMP IZ&^TiZ, f&3<D±.ffi#-)m2 2 3, SH 6 <£>Ay 

2 2 6, ^6©^iIM2 8 6*3cJ;CX*feai^2 7 2<£>^@fc, Sf§ 3 (A 3 ^ ;P 2 

3 3^^4©=i-r;p2 3 4(Dmmtm— (Dspmtuz&oizmmztiZo m3 

©n-l'Jl/2 3 3M403<Jl/2 3 4H Ul^2. 0~3. 0/zm(Dt&ffl£ 
<04 3, i4 40tlt:S5yntx> 

Jfcfc, ^3(Dn<;i/2 3 3S.^4cozi-r;i/2 3 4cD^®^«5$6^M2 7 3 
m^M2 7 3te, Al 2 O 3 T&0, #J*.fc£, 0. 2/im©if ^ 
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&\Z, ^6©;b^f^l2 2 6M4 0±^-JHI2 3 4<DM±iZ 

f^t>^!2 2 6S^4<D±W-;Um2 3 ±£B3- 
^2 2 4W5. -LgB3-^ 2 2 4te, 7 U—A^y ^ffilCiot, NiFe 
CoNiFe &<i:<7)A 0 ?->* y^r£ ltMt§, 
<04 5, 04 6, i4 7(Dti{lS^7 ? Ot7> 

04 5, 04 6K:0^T3<£51;:, §112 74^, 20~40/im© 
^(h^^ct-S^^^-ti-^o 04 7^#it5i:> TSB3-^ 2 1 1©W 

B S £UZ>o 

^lM2(Dn<Jl,2 3 1, 2 3 2(1 /W£^y:/igl<D^D£^[E]UT 
^1^203<;i/2 3L 2 3 2<D±\Z$&3<Dn^ )12 3 3#:t£fg4 
®3-f^2 3 4*m^tl, ^n^d miS:^2COZi'r;|/2 3 1, 2 3 2<h 

mmz&mznz (045, 04 6W„ 

04 5, 04 6{C0^T3J;5(C, I1S^2©^<J1/2 3 1, 2 3 211 
T^-;U^^t-^^2(DT^#-;^2 12-21 A<DM^\Z$>V). 13 

©3-r;U2 3 3S^4(Da-r;P2 3 4H ±gBtf-;P£$t/&-r£ffS 1 ©±gB# 

-;PM2 2 1~I3©#-M2 2 3<DiS5$^UfflbT*3 0, ^t7^!2 4« 
^2©T^->»H^2 1 2~2 1 4<Di«$, mS. I10±g|5#-JH2 2 1~ 

)mmffim*£-orc\z'bfrfrfrt>r. * j ry?m2 4<£TWc<£8-r&TS& 

xt£itz>z\£tfxgz> 0 znfcsb, ab s zmmisfcm^iz, *w7m<DMM 
\zmf%TWtf-)\sRzt±.3#-)i<<Dmmm&i%-fci>, mm<DJFi%'mzmm? 

(2) mmm2 

mm.-jjmz%z>mmm2\t, 06, muzm^isfzBmmm.^ywmm^n 
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-tzXT&D, 04 8-07 9 £B|jKSftTV*<5. 0 4 8 -0 7 9 lzm^-tZ>7°U 

04 8-0 5 OOttJIfitcSS^D-feXtt, 2li£0U<£>0 8-01 O('0^Lfc 
<0 5 KD^(CS<5 7°P-feX> 

0 5 O^&t^T, 7* hlxvX M RS2^*fLT7^- h'JV^77^7 p Dt 
XSrHtTU HlC, D3E £ I^tT J; 0, Sf!l<D3-^2 11$, ffim<D 
A° * - > £ § J: 5 £ A" ^ > 9 V tz.'&. 7 * b V h M RS 2 £|&Srr £ . 

M^m2 5 1, mKDn-()l2 3 1, g2©TM-JHi2 12, Si 
OAy^^y^K2 1 6Ml0iMiM2 8 1 <D^®R^iJ®{C, &&: 
12 5 2£tt*Si±£. &!il&2 5 2H IMfctfJdteU i«MS<£>7;i/^:h£fflV> 
7cAl 2 0 3 -CVD KckoT, 0. 1-0. 1 5 p. mm&ni&mt fo2>& "5 \ZMfot 

^tl2 5 2<£>^®lc:, XA«/^$fcttCu-CVD(:<fcot, 5 0nm 
-8 0 nm<&«H<&I»<tfc£«fc'3fc, Seed J8t2 6 1 
<0 5 2 <DVtM\zmZ>7'U±X> 

$t\Z, 05 2(10^^5(1, &fC, SeedH2 6 1 <D±\Z. Wi2CDn^)l£ 
^^7+12 3 2^ A*y*ffifccfc!K 0!l;?lfc£ 3 -4 Mm<73g|J¥<i: 

^5J;5l:Mt§o ^7+12 3 2(1 Cu£»tU MVl*y*rmz& 
oTW5. ^ >.y*M2 3 2 tlioTg^nt^^:^ Seed 12 6 1 fciu 

^JUffllfeKttBKai^if^ffl^fc^Xy hXy^>^> Xtt, IonMiUing 

K 7 < X y ^ > ^td ct o xi&srr * o 

dCT, SeedJS261te, Cu-CVD lC<koT7£/&$nT*3 D , $&l<DW()l 
2 3 1 CftlHliMCIEmiCji^LTc: Step coverage <D&W* Cu-CVD *1 
TV>5j&>£>, Il©3'T^2 3 1 ©^->F«<igl^^-7T^oT ! b ) 
*-z|N-;U££i;$-fr5d<h&<, £2©3>f;P2 3 2 (DfctiXD*? ^12 3 2 

gl©3^2 3 10^ — >wtcJi«>iitrct*«T€r*. 

Cu-CVD Oll:IHtft*f^y^3 >#*ttil5tirT?i&*a>£, 
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Cu-CVD tt, #e», ^CD Step coverage <Dcfc;*££^U X(C1, 
J3-fcJKJP<0 Seed M 2 6 1 Z>tz!b\zm^ &gfcffllJ¥tt* y*te«fco 

<h«> Al 2 0 3 -CVD{Cj;§*fei^m2 5 2 £&A,T, Sv^CifiSSLfcttBtC* 0 * 
ABSfcifiOfc*. Z\<Dfzib, I^OOXW<^f9, 3"— A*-"^ hG>tf*l 
fcfc#&*'v.y Harriet?**. 

&m?&otz, M 2 o 3 T*uz>mmm2 5 3£jwr s. ^111253(1 4-6 

05 2<DJKS8^e>05 aottjetCM-S^O-feXTtt, mm$k2 5 3M^.y* 
12 3 2* CMPII«koTlfiU ¥a^ki"«5. ^niCcfcU, g§2<D:3-r;i,2 3 
2#\ ¥ffi#©*/vr9;i'A^-->£fc*«fc'3fc» A^-Mb^tl^iKhfelC, 
mKDn-()V2 3 i^flj|2 5 2£«fcoT#«;*nS. CMPK^TWu 

^2 0TSR^-;HBt2 1 2, ^l®i^M2 1 6*«fc^«MWfi;2 5 2 ©a® 
fc, Sgl<DZK;i/2 3 l&tfl2 03<;i/2 3 2 <D^MhW\— £>¥®£&£<fc O 

<05 4©ttIl:5S-/DtX> 

0 5 3 0W^i5 4©JKJB^M-5^D-fe^Ttt» $&1 (03^)12 3 1 Rtf 

M2©n>r;i/2 3 2<D&m&m?mmm2 5 4s#i$ts. *&«I2 54H 

A1 2 0 3 T&9, Wtfcf, 0. 2wm~0. 5/iinOiJ|<!:&5<kol:MtS. 

*feg*Jg|2 5 4 tMLT, RIE Xtt Ion Milling IS 3 <Z>TStf~ 

;HH2 1 3, ^2©;\'>^^t7^l2 1 7Rlfim2<Dmmmft&2 8 2CD*:J6 

*y*\Z&K>, ^3©W-;H2 13, ^2© 
A'7^^t7^2 1 7S^2©ii#M2 8 2Wt5, ^3 0TSP# 
-iH2 1 3. l2(DA'7^^f^l2 1 7M2©^iM2 8 2 fcfc, 
CoFe Xtt CoNiFe (2. 1 ~ 2 . 3T) <D*y D , 1~2m m 
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mz. & 3 ©TSBtf-MK 2 1 3Stfl2(DA'7^^fyyi2 1 7 
T&Z>mmiZ, Al 2 0 3 -Ct£Z>mmm2 5 5£, #J*.H l~2jum<Z)jgiJ¥<i:&<5 

^^t7^i2i7©», cmp \z&-Dxmm~?z>o 

3&^-;ngi2 1 3M2©A'7^^t>^i2 1 7<Dm\mmz. i4(DTas 

^-;i/M<b&&M£§t2 1 4£, m^t, 0. 5-1. 0/xm(7)M/Pi:^^)ct-5 
{C^f^o i&ffig|2 14(1 CoFeN (2. 4 T) (D*y*m, Xte> FeAIN, 
FeN, FeCo hVKteFeZrN <DX/^v *miZ£^Tmi&~$' ; 5>Z\£tfX*&Z>o Z\<D 
^3(DT^-;UM2 1 3Rtf?£2<Drty?¥^y?m2 1 7©±1:, NiFe 
CoNiFe <7V\°^->^y*JllT&<5VX^ 2 5 0^^^tl^>o -ebT, 
TX^ 2 5 O^IT, 1M2 1 4£ IBE <Dj§ffl Kcfc o T/^-->yt5. 
CtKCctO, 0 5 6K|§!^T3=fc?^ ^4©W-M2 14L 3I3CDA 

A°^->^^^mT^^>-7x^ 2 5 o&m^Tmvkm2 1 4&A^-->^-r 

<&ij§-&> Ion Beam ^ffll/^n, -eOfiHt^S^Si: 7 5 SldSSTT^o dtl 
HiBs ^T^^)B4(DT^->'UM2 1 4 ^MiRftKA^-- >^-T& 

fi&t«2 1 4«±IB<ht»^^^tCckoT ! fcA 0 ^-->^-r§^i^T#^>o 
0iJ*-H C^^fe^BCla + C^^^tDADy^^fXSlffl^ff, 5 0t;~3 0 0*C 
OiMT, RIE^HfrU MfeBI2 1 4£, ^J^.H -eoMJ¥<D 8 0%!!^ 
JLy^>tfTZ> 0 RIE&'ffot%(DMmU. 5 <NHC 2 0 0-2 5 0*0 

>hP-;i/Tf5, #tc, Bci 3 +ci 2 ^fx^o 2 ^^A-r^ci<h{Ccto, mw#u 
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Cl 2 , BCh+Cl 2 £.fzt*Z\n>b\z 0 2 *MAVrztfXlz. C0 2 XX&M 

±m<D&?izisT, m&m2 1 4£-sb (8 o%mm) x*y?>tnsit& ^ 

#^{C*fLT, j£Jn$J& IBE *mto Z\(D IBE te, 4 0-7 OS© 

±k£Ix£: NiFe CoNiFe ©A°^->* 2 5 

0£ffll^T, ffiMg|2 1 4&/^-->l?-?Z>Z.£\Z&lO, ^4©T^-M 
2 1 4^iE5i{C^-r^Cli^T^-5 0 CfDTcib, W, 4 (DT^-;i/M 2 1 4 K 

XD-h/Wh^, 0. 1 — 0. 5//mXteO. 2 — 0. 7^m©j;5l:, 
L^fc. j?^ HiBs ^I^$nfcl4©TW--lH2 HtioTXU- 

05 6 0W^05 7©til:l§^Ot7TH A1 2 0 3 T^:^^M2 5 
7,ny?t£E<D^mz&-DTttmiS^Z>, Z.<D'&, m 5 8 fC0^T5cfc 5 
fC, ^I12 5 6> fg4<DTgB#-;H8l2 1 4, m 3 C/ty y ^2 1 8 

]RtffS3<0«fa»#:fii2 8 3(7)^®^, CMPtaoTPIltTObtS, 

<ms 9 <DVtm\zmz>7u±x> 
mmmwm2 8 3<d±k, i/yxh^x^ fr7£McT£„ iMarra^-^ 

12 1 4©±©l/y7h7X^ FR 7 te, ^4CDT^-;i/M2 1 4<D^#J£ 
* A- L & ^ o UBWi E? Z> o 

MZ, l/yXh77^7 FR7^7X^ibT, IBE £rS8st/> Sfl 4 CDTS&#-;i/ 
1^2 1 4(D CoFeN <D— MXitO. 2-0. 3 ll m<£>ii5£ <h&<5<fc 5 ICX 
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y^>^U [M2 9 1 ZMffcTZo K\Z, XAy^K^oT, 0. 2~0. 3 

iMm<Dmm£tsiZ>£?iz, Ai 2 o 3 <Dmmm2 5 7$i5i^ii#«^t5. 

<H6 0, 06 1(OttI(;S?.yDtX> 

#Cfc, IxvX h77^ FR7 £U7 h^-^Lfc^ ijg< CMP £J6U 

^4(DT«-JH^2 1 4mSWMWk2 5 7ffllbt5. ^CD|£, 0. 0 8- 
0. 1 AtmOff^T, ^^^^M2 4£JM-T&. ^^^yM2 4H A 1 2 0 3 > 
Ru, NiCu, Tafc£<D#mmtmz£-DTMf&2nz>o 

"AlZ. % 1 <D±gRtf— ;UM2 2U IT, HiBs FeAIN, FeN, FeCo. 

CoFeN, FeZrN^tf>7vA°y^£\ 0. 1~0. 5 m mOJ^TrJMT^o 

H 1 W±g|5#-;i/J^ 2 2 1 <E>^®^ 7th'Jy^77>f JLUmSy V 
-2±*y*&<DmmiZ&^T. Sg2©±3&tf-;HH2 2 2, 21 3 (D±g&#-;HIII 
2 2 3, ^5(Z)A'>^^t7^l2 2 5, ^ 6 OA'-> V*c* V 2 2 6 , H5 

m^«> mzm^rct&w&z. ^2<d±^-M2 2 2M3o±m 

-;Um2 2 3«, 7* bU V^:7^I@&CcfcSA^->*jt^£fcoT, «|/Jn$ 

^2(01^-^2 2 2, i3 0±^-M2 2 3, ^5©/b7 
^y7H2 2 5, ^6©A>7^ty^2 2 6, ^5©ilgiM2 8 5R 
^6®iii#M2 8 6$7X7i:lT, ^10±W-;H2 2 1^l7f 

IBE ^>RIE T&3o ^tUCcfcO, EI6 2> 12 6 3 f^cTJ; 5 3§2<£>±g& 
tf-JUJg|2 2 2, &3<D±mtf-)m2 2 3, 15^77^+7^12 2 5S 

5©^iM2 8 5M6©iMM2 8 6&j8ftW»CXy^>^T*. 

mz, n2(D±ffi#-)um2 2 2, ^301^-^223, »5©av* 

=F*y7TBl2 2 5M60A*7^f77 I l2 2 6^77I:LT, ttftfit2 
5 5«fSST*X7f>^l, IttiUclfeil2 5 5(DgE 
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<06 6, M6 7 <DWit&\zmZ>ZfU±X> 

mz, mum 2 5 5, m3<D=i<)V2 3 3, a£i<z>±gM*-;ugi2 21^3 

©±8P#— ;UBt2 2 3, l3©A*7^^t7^2 1 8^6(DA*7^t7^ 

12 2 6<DmRR.zmwiz* mmm2 1 1 ft#*£i*5„ mmm2 7 i«, 

WKlWu i5«&G>7\H^:?-&fflv>& AI2O3-CVD (CcfcoT, 0. 1~0. 15m 
<EI6 8, 06 9 <DWmz^.Z>7u1z7,> 

fc\Z, mm&2 7 ltfmSd, XA°^^*fc«Cu-CVD (C^oT, 5 0 nm 
-80 nmOteBOJKfft&^cfcSfc, Seed J& 2 6 2 ft##2-fr£o 

SeedM2 6 2(D±\Z. W,4<DU-1 )VhUZ> * 7+12 3 4 ft, 7 

+I2 3 4H Cu^i^tL. M^y+liCioTMtS. 
<07O, 0 7 l©^lCSS7 p DtX> 

^y+12 3 4\Z^-DXmt>nX^U^ Seed §2 6 2 te, ^ 
l65t^t>L<M^7^£ftfflU^: r >X7 hl7f>^ Xte, Ion Milling UE<D 

SeedS2 6 2te, Cu-CVD \Z& oTJM£*aT33 0 , ^3©3<J1^ 
2 3 3 (DD3ifi^iE«if3ji^bfc Step coverage OlSf & Cu-CVD JH^TM^n 
T^£7^£, W,3<DU-i)V2 3 3(D^->rW^<iMg^X^-XT*oT i fo, 
+-*-;i/ft£D£-t±£;i<i:fc<, m4(DZl^)\s<Drc®<D*y*m2 3 4ft, Ifl 
3(Dn-T;l/2 3 3 0^- >P B 1^aje>^di^T^^)o 

Cu-CVD <7»Ci&^<h&£^v>;/ ->3 >#XteiMT&£^£> Cu-CVD 
te. Step coverage <£>£2ft£/^U ^X^-XlC, i^—Umm 

(DSeedS2 6 2 ^MtSfc^Cffl^.^lgJI^^^+CctoTlffit^. 

Cut. I101W-JH2 2 2 3©l7yi, 

fg4<DZK;U2 3 4©l7ytH A1,0 3 -CVD (Ccfc^>^M2 7 1 ft&A,T, S 



42 



<0 7 2(DttiHS5yatX> 
m?&0\Z, Al20 3 T^iii2 7 2^MT5. 16112 7 2(1 4-6 /x 
<0 7 3CD^}CS^yD-feX> 

0 7 2<W^£0 7 3(7)^tCM-5yo-feXT«> mmm2 7 2S.^«y^ 
3 4$ CMP KckoTflF^U Cin^ctO, HS4(D3-r;U2 3 

4^\ ¥®^<D7.A°-r^jUA°^-><h^^ c t^^, /^-xksnsttfe^ 

^3<7)3I-r;i/2 3 3fr&,!fiMt2 7 2 fC<£oT:ft$t£n<5o CMP K&l^Tte, 
^30±^-M2 2 3, ^6©iiiM2 2 6 43<fc£flfti»lft2 7 2 (D^® 
^3(Dn-r;i/2 3 3RZfm4<DU^)l2 3 4 O^®^— <Z>¥®<!:&<5 <fc "5 

<0 7 4©JKJ»tcSsyn-fe^> 

0 7 3©ttIfo&>SBI7 4^«itCM^yD-fe7,T«> ^3W^2 3 3&tf 

^4©3^;p2 3 4<Dwm*m.oWMm2 7 s&ttmzitZo mmm2 1 3«, 

Al 2 O 3 T?&0, #J;U£> 0. 2/im~0. 5jtimO)ij|<!:^§i5(:M1"§. 
^6©ny^^^y^Bt2 2 6&^4©±aK5j?-;HIj|2 3 4 0X±C*^T, 
ii!2 7 3^ »»WtClHP$"&*. 
<07 5, 0 7 6<7)«S6lCSS^D-feX> 

*fijgdK2 7 3©^®lC, ^6<D/\'7^^t7^l2 2 6M40±^ 

2 4«, 7U—&*y*mz<i:*DT. NiFe CoNiFe 3tK <Sf £>A°^ — >^ y 

<0 7 7 <Dftm\Z^2>7u-tX> 

MZ, §112 7 4^, 2 0~4 0 umOmmtUZ&OlZttmtS&Zo ftM 
Wk2 7 4«7J^tSX/t7^t5u«!:l:«):otM$n5. 
<07 8, 07 9(D^(3S'57 p D-tX> 
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□ -fJ|/231> 2 3 2H Tffitf-)l&mj&T2>m2<DT&#—)\sm2 1 2~2 
1 4<DMtSft\Z$>K>. %Z3<Dn^)V2 3 3RZS%Z4<Dn-( )12 3 4fcJU 
;i/£«/£T<5»l©±8B#-;MBI2 2 l~|g3(Dtf-;HI2 2 3©i«$&fiJfflL 
T&D, ^^y^ r fll2 4J4»2©T«B#-;H)t2 12-'2 14©J(5$, fttf, fg 
1©±»#— ;WK2 2 1~I3©31?-JH2 2 3 <DM2 CioT^i^^-Jl'S 

3. ^7 Fmm&zmfsMmntkmw 

ilfcilI^yK4 0 0«!:, Ay HSK«I6i:*^tf. Ay KX»8«6 

«"r&*nJi8fc6 2 Z.<DT$mfc6 2 <D~~FW\zW$£M% t ' s > v H4 0 0 £ 

pJttft:6 2tt, £Jt#:6 1 <Dg#^lft«liBS¥ff UTTO2 
2 1, 6 2 2t, j££N£6 1 ^^gin^^*5^T^#J#gP6 2 
1,6 2 2£jg8rr*8#!*6 2 3 £,«#6 2 3<DV6*&Bfr*>nQmB6 2 1, 
6 2 2m¥fTTS«^-5Jc:MtXT^T^«rSS«<hLfe^it6 2 4<h$ft 

illlAy H 4 0 0 tt, 2 4©TiStcS*«©¥IfcK<fcoTlRttW- 
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sn-c^a. wwHKft^^ H4oo«, vy^mftmsu~~)vmyF&ft^nz> 

<iIfflT££, mX\*> £f##6 1 2 4££> (TAB) 

So 

mz. 08 2&mm?z>t. ttwz&zmsm&n&mmz* $*7 opinio 
7 5t, :©^t u 'r/7 5sisiftJB»i"r«»0yA«#'f ^n-r;^-^ (vcm) 

^■V U >r/7 5lCte, «|7 4(7)^[n]^X^^^$n^:^iC(D|giftT~A7 7 (D 

&^5^7^7 l(&MK#bTttftTSJ;3fc:K»7~A7 7 ©flcSSBBKiS! 

|g»jT~A7 7, 'v.y HW>->3>7yt>^U 7 8&imia^A7 K 
7 2H 080, 08 1 *#flaLTittWLfc«^'\y KSI«S«ritr*. itSta 
IVyH7 2H 01-0 7tC^bfc«jfiS#-r«. ftoT, 08 2{C^Lfcf& 

<Dm*&&m&mx.zf%L7jkizm^T. mmmx$>ti& m^v&Mmm&mv 
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What is Claimed is- 

mtmz&&m?it. rma-^t, y&tf-jvt. ±.&3-?t, ±g&#- 

ET«#-^i:3*lRl U «±®^MIB±^3 £BM$ bt^ D , 
ffJfB±g&zKjW3:> MI5±gB3~^<OH9IE-®&S2p^b^:MI5±BI57j?-;KO 

2 . »^ i tia*snfc»iw»»'sy raot, 
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4. mj£m3iziEWL-2ntzmmmm l <\y kt&ot, 

m 3 cDTgBtf-JUMteiitfiBffI 2 ©T*#-;WitK:IW*U IM (Z>TS5#-;Wfitt 

Big 3 <DT&#-)l'mzm& b T*±J1 4i^bTl^. 
6. m&RblZBMl-ZtlltWWmSS.^y HtfeoT, 

s(rlE±^^-;p«, |gl©±SU#-;HJ|75Mm3 0±aJ^-;H«;^^ MfB 
m 1 ©±«#-;MKfcRttU ffiiBfg 3 (D±^^-;UM«MfBM 2 <d±8r#-;u 



47 



mmm 3 (ommmwmimum 2 tomtm^mzmm l > mibb 4 ©&^## 

MteMIBSS 3 ©&HfttM*jK£R& U MfBIg 5 ©&!%3#Jgttil3BE$ 4 Oftflti* 
teJUtcP&U ffiBBSf; 6 ©8lft«*igtttffiflBg 5 ©&&«IM*JKK:I*&UT*5 0 , 
MiB Ay y-^ -r y $ 1 7?/M!g 6 ©Ay ZX^y :/Jg££^A,T*5 0 , 

mmm 1 ©Ay y-^* y 7m*. mtm 1 <DT&#-)m£m-<DttWVfc K> > 

HdtBT^a - ? <Dm&-mizm& UTMc^n, ^©^®^\ mibss i ©n <4 
msbis 2 © zk ;p& ffitBig 2 ©T«-;wgi £ na-©S5 $ waft $ nt* 0 , 
MfB^ 2 oA^^t y Msam 3 ©T*#-;n(tt bi vtm-vm&z 
tis mftmi<Drtvt7**v7mzm&isTMmtsn. *r<Dmm&. mmm3(D 

MfBfg 3 ©/I y y- 3= v y jffi3Bfg 2 ©A* y y* * ^ y :7HIK:I*« UT*3 0 , 

MfBSg 4 ©A y # 3^ y ^W&mtVm 3 © A y * y L Tfc O , 

wts^ 5 ©a y * ^ * ^fmmu% 4<Drty?*w7mizmmi,T&o. 
mwm 6 ©Ay v -jmimmm 5 ©Ay ^jkkib&lt^*. 

huib^ 3 ©TgB^-;i/m, mibis 2 <r>mmwm&xsm 2 ©a y ^ ^ y ?m 
mmfimwzm— (Dmzxw-mtznx&Q. 

^ 4 ©Tfifotf- bUIBIS 3 ©giRBttllgfttf £ 3 © A y Z * * y ^llt 
©iSi $ * tlT43 0 , 

mvm i ©±«b#-;wk, wtBm 4 ©^swwii&tf ai 4 ©Ay ^ y -/m 

ffiBBSI 2 ©_baM*-;WBt, MIBB 5 (Dmmm&BtXffi 5 © A* y9*W?Vk 
itfJfBSg 3 ©±SS#-;H& MIBm 6 ©»ffi##K&tf MEIS 6 ©Ay y 

nm&* mum3<Dn-( hmsmfflmwn jwrnrnt, ra— ©ess 
xw-mtznx&D. 

fflB±« 3 - * feu ffitfgfttffigBffS 3 ©±ffi#-;i4B& ffrieSB 6 ©A y ^ ^ * 
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10. mmmm.'syFt. mmmmte£&<stsm.mmm£.mmx&-DX, 

iWfB##&^fiiTO, Tg&3-^<i:> TW-Jl^ ±g&3-^£, ±»#- 

MfBTS&n^te, ij&BT^3-^^MIB-*®^S£p{cbfcMIBT^-;U(D 
WfB±g|53-r;U^, SfjI3±g|53-^(DWSB-®^S^^UfcHtIf3±^-JKZ) 

1 1. MtitBl OKfB*££nfc^miBiW£gfiT&oT, 
MfBTSB=K;W3:, ff§2cD3-r;i/<b£^A,T:}3tK 

t^-xk:, mmvxmtb^n. m-^(DmM^^^^o\zn.^\zmm^ 

1 2. flf&ai UCI3«c^nfc^lB^^BT*oT, 
MIB±g|53i-1';Hi, If! 3 <D3-f ;i/<h, m 4 <DU-( /uT&Q, 
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13. mxmi 2izum2nfzMnMum*kmm-c$>'DT, 

-®^\ mttt^ frtmvmz&mtuz&^izy-iait-znT&K)* 

14. m&mi 3tcgE«$nfcfiBt^gB»^s«T»oT, 
wfBTSB#-;i^ »3©T«#-;wiiR^*4©Ta#-;mt*^*, wib 

WIB»3<Z)T«B#-;WI)Hc|»*UT«±Ji€«liaLTV^. 

1 5. m&mi 4\ztzm2nrzffimmm£.mw~z&'DT, 

16. m&mi 5izBMznrz:mmmm±mwT*&-3T. 
»iaa±8B#-;i/te, ft 1 <z>±gB#-;ngi7?>Mft 3 ©±«B#-;nn&fr*, mib 

ft i (DtBtf-jmizmft** yTmtzvmis* mum2 <D±m-#-)m\zmm 

1 7 . m&m 1 6 £iB«snfc^ffi»3£&ire*oT, 

wtBn-r ft 1 <D&mm#mbm$& 6 ©sstt^K&^/u-c* 0 , 
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IBIS l <d n <i ;k ffiae& 2 <D n -f ;ufttfflra3SS 2 (DT^-JUt £ t 

ffifB^2<D«BM«#«i«, Haaa^i©«tt**j8i<»:Pii;««T«^$n» ante 
m«mib^ 3 (Dmmmwmzmm l > wieid 5 o&&«#igttffiae3f; 4 <dm^# 

MfBT^3-^cDMIB-®^P^LTM^n^(D^®^tfjfHmicD3-r;k 

Mi3i§2(D:3^;i/;&tfi!ufB!g2 
MtBm 2 ©n* y ^Ditt, mmm 3 ©T*#-;n«t 

mmm 5 ©a ^m^mmm 4 ©/x * * * * y ?mzw& lt4d 0 > 
is. flt$9i 7^aE«$nfc«K»is»n^sii'rfeoT, 

MIBm 1 ©±g&#-;Ufll> MfBSg 4 ®»R*ttlC&ttiB 4®A«^^tyyi 
MfBSg 2 ®±«#-;i/gk MfBKI 5 OffiRWtiK&tfS 5 ©A>^^t v 
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2 0. 9fcE*£nfc8«i:£ftT&oT, 
2 1. 8»*^2 OKE*fcSnfc$«i:£feTi&oT, 

HijfBm3©D-i';K7)3-r;i/^->r B irox^-xic> m4<DZ2^)^n^Bi^x 
fro, i^— ^iRjojasc^csck^tc tfjiBmiron-r^75Mm3<7) 
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2 2. »^2 1 K|B«£nfc®[ji:£teT&oT, 
2 3. I»^2 2 KfEI&SnfcSgit^T&oT, 
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ABSTRACT 



k> x/wy)imzmmT^> 0 ±u?^Mt. ±U3-?<D— mzsmzistc 



